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Abstract
Introduction: Photodynamic therapy (PDT) has emerged as a powerful tool for conventional 
endodontic treatment, capable of eradicating microorganisms present in endodontic infections. 
Despite this, the use of PDT in the surgical endodontic treatment is not well-known.
Case Report: This paper describes the case of a patient with asymptomatic apical periodontitis 
in a mandibular incisor submitted to surgical endodontic treatment associated with PDT. After 
conventional procedures, photosensitizer methylene blue (0.01%) was applied to the retrograde 
cavity for 3 minutes, followed by irradiation with diode laser (100 mW and 660 nm) for 3 
minutes. Six months after the procedure, the patient was asymptomatic, and the radiographic 
examination showed healthy periradicular tissues.
Conclusion: The association of PDT with surgical endodontic treatment was effective, suggesting 
that this therapy may provide additional benefits to patients when compared to the conventional 
surgical technique.
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Introduction
Surgical endodontic treatment is an option often 
suggested when it would be difficult or impossible 
to clean and shape the root canal system through a 
nonsurgical approach, or when a nonsurgical retreatment 
is unlikely to improve the previous results.1 One of the 
main objectives of periradicular surgery is to prevent the 
invasion of bacteria and their by-products from the root 
canal system into the periradicular tissues.2
In recent years, photodynamic therapy (PDT) has been 
shown to be a promising antimicrobial therapy capable 
of eliminating microorganisms presenting in endodontic 
infections.3,4 This treatment is based on the interaction of 
three components: a photosensitizer dye, a light source 
and oxygen. The mechanism of action of PDT occurs 
when the photosensitizer absorbs photons from the light 
source, and their electrons go into an excited state. Upon 
returning to its basic state, the photosensitizer transfers 
energy to a substrate, such as oxygen, forming free 
radicals of high cytotoxicity, which can cause the death of 
microorganisms.5
Several in vitro4 and in vivo6 studies have demonstrated 
that PDT is presented as an important antimicrobial tool 
for conventional endodontic treatment. Nevertheless, to 
date, only a few investigations7 have evaluated the use of 
this therapy in surgical endodontic treatment.
Thus, the purpose of this paper was to describe the case 
of a patient submitted to surgical endodontic treatment 
associated with PDT.
Case Report
A 24-year-old healthy male patient was referred for 
examination of tooth 42. The access cavity of this tooth 
had been previously initiated by his general dentist. 
The patient reported no history of pain or swelling in 
this tooth, but gave a history of trauma to the anterior 
mental region a few years before. A clinical examination 
revealed no sinus tract or discolored crown. A periapical 
radiographic examination revealed the presence of a 
circumscribed radiolucent image in the periapical region. 
Additionally, the volume of the pulp cavity was greatly 
reduced, hampering visualization of the root canal 
(Figure 1).
Based on the clinical and radiographic characteristics, 
asymptomatic apical periodontitis and pulp canal 
obliteration was diagnosed. The clinical situation and 
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treatment options were debated with the patient, who 
accepted the attempt to perform a nonsurgical endodontic 
treatment as his first choice.
The informed consent was obtained, and after proper 
anesthesia and rubber dam isolation, the attempt to locate 
the root canal was initiated. However, due to the reduced 
volume of the pulp cavity, the root canal was not located, 
leading to the change of the initial treatment plan, which 
was modified by surgical endodontic treatment.
In a subsequent session, under infiltration anesthesia, a 
mucoperiosteal trapezoidal flap was raised. The osteotomy 
was performed with a carbide round bur, followed by 
curettage of the granulation tissue, and about 2-3 mm of 
the root apex was sectioned with a diamond cylindrical 
bur at high speed under irrigation with a sterile saline 
solution. Then, the retrograde cavity was prepared with 
an ultrasonic retro-tip (P1; Helse, Santa Rosa do Viterbo, 
SP, Brazil) (Figure 2a).
After the conventional procedures, the retrograde cavity, 
as well as, the surgical cavity received an aqueous solution 
of 0.01% methylene blue (Chimiolux; Hypofarma, Belo 
Horizonte, MG, Brazil) for three minutes (Figure 2b), 
and, subsequently, were irradiated with a diode red laser 
(Whitening Lase II; DMC, São Carlos, SP, Brazil; diameter 
tip = 30 mm) for three minutes (wavelength = 660 nm, 
power = 100 mW, energy = 18 J, energy density = 640 J/
cm2, continuous emission mode)8 (Figure 2c).
After PDT, the surgical cavity was irrigated with a saline 
solution, the retrograde cavity was filled with a mineral 
trioxide aggregate (MTA Angelus; Londrina, PR, Brazil) 
(Figure 2d), and the bone defect filled with calcium sulfate 
(Lumina-Set; Critéria, São Carlos, SP, Brazil) (Figure 2e). 
Finally, the flap was repositioned and sutured (Figure 2f). 
A periapical radiograph was performed immediately after 
the surgical procedure (Figure 3a).
The sutures were removed one week later, and the 
patient did not report any episodes of postoperative 
pain or discomfort. A regular follow-up was performed 
(Figure 3b and c), and after six months the radiographic 
examination revealed bone formation and restructuring 
of the periapical tissues. No sinus tract or any signs of 
infection was verified.
Discussion
PDT has several attributes that make it an excellent tool to 
eliminate endodontic pathogens, such as: it covers a broad 
spectrum of action (bacteria, fungi, virus and protozoa), 
does not induce microbial resistance, eradicates pathogens 
in biofilms and inactivates endotoxins. Furthermore, 
this treatment is safe for the periapical tissues, easy to 
apply, painless, and inexpensive when compared to high-
intensity laser.3
Despite these diverse properties, the use of PDT associated 
with periradicular surgery is still scarcely mentioned in 
the literature. It is known that due to the polymicrobial 
contamination present in cases of periapical lesions, 
conventional surgical procedures alone may not be able 
to eradicate the existing infection completely.9 Thus; the 
use of a complementary antimicrobial therapy could be 
Figure 1. Preoperative Periapical Radiograph.
Figure 2. (a) Retrograde Cavity Preparation Using Ultrasonic 
Retro-Tip. (b) Application of The Methylene Blue Solution. (c) 
Irradiation With The Diode Laser. (d) Retrograde Cavity Filling 
With Mineral Trioxide Aggregate. (E) Bone Defect Filling With 
Calcium Sulfate. (f) Flap Sutures.
Figure 3. Follow-up Radiographic Images (a) Immediately After 
Surgery, (b) After 2 Months, (c) After 6 Months.
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an alternative to enhance the decontamination process 
during periradicular surgery.
The study of Garcez et al7 demonstrated that the use 
of PDT in periradicular surgeries was able to provide 
a significant reduction of the microbial load present 
in the apical root dentin compared to the conventional 
technique performed without the use of PDT.
In the present report, six months after the procedure, 
the patient was asymptomatic, and the radiographic 
examination showed bone formation and restructuring of 
the periapical tissues of the treated tooth.
Besides the optimization of the antimicrobial action, 
other properties related to the use of PDT may have 
contributed to the effectiveness of this case. One of these 
properties refers to the use of the diode laser. It is known 
that the use of the laser in the red spectrum performs a 
biostimulatory action on the treated region, providing 
faster bone repair and tissue healing, besides reducing 
postoperative discomfort.10
It is important to reinforce the concept that the protocol 
for performing PDT associated with periradicular 
surgery still requires more scientific evidence. The 
execution of more clinical studies is necessary to allow the 
establishment of the ideal parameters for the application 
of this therapy, such as the energy dosage, photosensitizer 
concentration, and preirradiation time required.
In conclusion, the association of PDT to surgical 
endodontic treatment was effective in the present case, 
suggesting that the use of this therapy may provide 
additional benefits to patients than the conventional 
surgical technique.
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